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Abstract of JP2003257998 

PROBLEM TO BE SOLVED: To manufacture 
a nitride system III-V group compound 
semiconductor device whose crystallinity, 
electric characteristics and reproducibility are 
excellent. 

SOLUTION: A method for manufacturing a 
nitride system III-V group compound 
semiconductor device comprises a process for 
etching an SiC substrate by hydrogen chloride 
or an inert gas in a hydrogen atmosphere by 
using SiC as substrate materials, a process for 
forming an AIN layer on the SiC substrate, a 
process for forming a GaN layer having 
resistivity ranging from 1 [Omega] cm to 
1*10<SP>5</SP>[Omega] cm on the AIN 
layer, a process for forming an undoped GaN 
layer on the GaN layer, a process forming an 
undoped AIGaN layer on the GaN layer, and a 
process for forming an Si-doped AIGaN layer 
on the AIGaN layer. 
COPYRIGHT: (C)2003,JPO 



1 000' 




Data supplied from the esp@cener database - Woridwide 



(19)H*fl»fFiT (JP) <12) ^ ^ 1^ ^ ^ (A) (ll)1*iWilSiira#^ 

#il|2003 -257998 
(P2003- 257998A) 
(43)4iBI B ^msm 9 12H (2003. 9. 12) 



(51)Inta/ 
HOIL t^l/338 
^^1/205 
^1/302 
29/778 
29/812 



2 0 1 



F I 

HOIL 21/205 
21/302 
29/80 



5F0 04 

201 A 5F04ii 
H 5 F 1 0 2 



(21)£t]H## 4$Ra0O^-5«87{P2002-54387) 


(7i)ttinA 


ooooffii04g 








(22)dllHB ^mW2n2SB (20IXL9..9S) 










593006630 
















(75?)f!?8« 








jSSua^^c^aFlftA 1 - 1 - 1 ftiWg:*:^ 












10006!>248 















(54) mm<f)^$a ^hmj^ i i i -vmb&'lls^^m4^m<D9m»^ 

(57) imm] 1000 

fcV^T, »«W^i:LTS i CSrfflVv KS i CS^ 

j/-r-&Xg2r^/>:f^. ISS i CS^tcA 1 NSSrJ^^ 
•t2.XSi: . ^fc-?-<0±t::itffi!5t 1 Q c mmji 1X10 

mmm 1 1 - '^m^^wm^m<r>m&-)imzx o 




2\ 10^ 



!(2) 003-257998 (P2003-257 998A) 



c m^m 1 ] mimm 1 1 - vmit-m^mwmsiz 

1 NJlS-J^Bfe-r-SlSt , W.lZ^<0±iZimtn. 1 Q c m 

m±l X 1 05QcmmT^Wt--SGaNSS:m-t'5. 
XSi: $r ^tfS-fbiil^I 1 1 - vmit^^i^^mcOWL 

cis*« 2 ] mitmm 1 1 - vsi^^!iij4^§iE«^sti 

1 Nmi:m^-t^xmt . mz^<r,±i,ztmtAiQ c m 

W±l X 1 05QcmJ.:lT$-Wt-.SGaNeS-J^B&f & 

Si: , W,z^<r>±.\,ZTy H-r A l O a NSSrfl^^-rs 

XSfc, Kt:-ecO±fcS i Y—TA 1 GaNiiSrJ^l^c'r 

■s xg i: ^-^tfS-ft!!?!!*! 1 1 - vmit-^^mimmjTi 
1 xii 2 (;ie»<os-(kt(»i 1 1 - vm^-^^mw-M 

tCfcl^T. X yf->'>?'^c7)X)KjajK*v 10 0 O'CJiLh 
1 8 0 O'COTT'^SC: i: Srltiifc^Sfl^l 

V ^-m^^ 1 -^t^zmrnimmm \ \ - vmit-^wmw 

[ M^JS 5 ] mit^-^'&A'Xiii. He. A r . N e O 

[iS*3I6] BtflEit^ljil Qcm£Uil X 1 05Qc 
mlilT^*-ri.GaNJiA\ M gXiiZ n $• H-T" LT 

1 -:>^z%m(nm.imm \ \ - ymit-^^imm.<^ 

[W*JS7] BulSA 1 Nmimm-^J[Mi}^^S i K 
-rA 1 GaNJiS:®fiK-r-&XSiT-^:JH^xt'^^ 

[0001] 

i!S^L-^!H?^f^^«coSit:^rfttcML. mz. iga^Btt- 
- ( H F ET ) S i C««±tcS«S J: < f^-T 



[00021 

<?)HFETi:LT{i, *ll^^52963 9 

-9-7r'f7'3&»/i>^Sa«0:t, AlNAy^rS. Ga 
A 1 ,Gai.,N«*>i^^-S.HFET$-«Siji^Jl$ 

[00 03 3 tt^. nFBT^^m-ti>t^ib<7)WmfA 

[00 04 3 HFETS:#SS-rSll. ^A'^^-'I^JlO^^ 
OGaAs fc|H|tJ:5m^ (m-ttm<DM-^A 1 Ga 

N ) i $• K-:7T'i.Jri£*^'S) J^^Ji. a i G 
aN : S i im^^i>lTmti^^^t^':>X\<yh . fxV^ 

A 1 GaN : s i Jl^fflv^l>:^*>TO14lc:ffiixT 
[0005] 

FET!|t14{4. S iC«*&i^(cJ:-DT;*:#<M=5rl., 
[0006 ] mffa. b. c<:0M^«.3tt«0S iC« 
^l:#SLfcHFETC0«jtIl^lll (a){C. HFE 
T£7)l:^fl<J«pttS:lll2 (C^-r« HI ft", r u n J JiT V 

man, HFE Tc7)^i&jg**df-^ i; rtJfiSL^^ i -yxm^ 
s i cmwi^m^^tzm^, ^-<^sm(Ds i cmmx-h 

[00 07] LA-L^A^'i,. igS{i3tt3«cOftK#14^ 

mj&X'imLfzM'^. a>b>c<^Jlt3gPiftJg*<yjN$ 

ioT S i C»^*ffic7)J5}^;K.^tSv^*Ji) 0. 
-^T'ti; a < b < c collfc S i CS^^tfOafflffl $ tfimM L 
X\>-^?>Zttf'mf^it?>. 

[0 0 08] ifz. iiFETm^commmzi,^mi}^h 
ETtmeo^tmrnxh-yt:. 

[0009 ] 

ff. mimmii-vmit^wmpm.mizii\,^x . m 

mtnt LXS i CSrffli,^. i CS««:. *##ffl 



!(3) 003-2 57998 (P2003-257 998A) 



WI,Z^C0±.l,ZiiMtjL IQc mJiLh 1 x 1 Qs Q c miiXT 

[0 0 10] :^m^(,zj:tni. mimmu-v 

*^IPH^4»-CX.y^>;?'-rSIg?'^itf^, i C 

Sfc . Sl^-ecoitcitStji 1 Q c mUJLh 1 X 1 0* Q c 

r>Y-rK 1 G a]<imimwi-thJMh , w.z^a)±. 

\,ZS i H-TAl GaNM^JgJjg-r^XSt&^tjM^t 

1 1 - v®Hb-ir!t5!i^«#:^a<0Sg3t:^r)£*^'^$n 

I.. 

[00 11] 

[wmmii^(^mm'^^%mzxi\xt. sicm^^. 

i^L. S i C^±teScOJ?$i^A 1 NJf (V<.y 
S) SrJ^lSt. StC-e^^ititffifiLlQcmJ^Lhl X 1 
05 Q c mlilTS:*-r^ G a NS$:Jli<?3^fig^S 1 

J: -5 •c^^W!|*ttal^'Wltt^^ffin^^'^t:iHs^I 1 1 - V 

]^^l:-^!f^!)^i^#:^a^ Mit^ -S i i: . J: 0 

iJilH-^GaNJiCOitStJiti. 1X10 2—1X106 0 
cmX'hh. ^\>Z. GaNJl±tC. TVH-rGaN 
ryK— rA 1 GaNJi. SIK— TAlGaN® 

[0012] mmit^mxnT-^'^x^^tsA^^ 

HM^t'T-x y^yf-rhiimzii\^x . Jg-fbicf^XJi^ 
vStt;<f XcOjaKti , 0 . 1 % KLh 5 %UIT ( ) T' 
htzbifiW^h\^, :i<r>m}MXmi,z-rhzbx. Si 

0 , mzH F ETi^jg^lc^tSS^rXx y :r«jt*i# 
hidl,z^j:h. 0. l%j:'3t/h§v^jiST'(±x.y^>' 

^izx -^xmrnn^mirLt ^^§:Jxifihh<7)X'n± l< 

J:0*FS Lt^igmiKHtS, 0. 1~3%T'*)-S.. 
[00131 mriES-fk^SXti^vStt^yx^-i-tf^KSI? 

H§v.tt«T-X.yf->i5^-r-l.ie{C*3<r^T. X.y^>:/l^ 
a^iSJ^Ji. 1 0 0 O'CJiLh 1 8 0 O'CUITT^SI) c: h 

tfittft Lv\ vicoiaKiiH(c-r^c:i:t\ s i cmu<o 
mmmiriifs^uim^-ri.ztiM^t^'o. mzH 

F E T commz^^^x ^ y 7lijt*<^§ I, J: 3 tc^r 
& , 1 0 0 O-CJ; 0 *>ffiv^?SJK-r-{ix y ^y^*Jjli::5r 
^i^^t^S)^. 1 8 OCC J; v^tlLil^x-y^ 
>'^^fc: J: o-caffi36f»T d^Jxi}i$>h</)X'»t L 



<^\\ iijiff^tir^iagmi. 120 0-160 0 
'cx'hh. 

[0014] -miS¥-iS^A'XI,t. He. A r . N ec7)V> 

[00 15] |fri5JtS6il £^cmm±l X 1 O^Ocm 
liilTSrW-ri.GaNilti. MgXJiZ nSr H-T LTff^ 
fH^fLX^^tZkti^ntLW ^liOK-riciO, 
L^rAJSfiiG a N(7^m^'^mt tsih , 

[0016] IfflEA 1 NeSrffM-rSIg**^^ S i H- 
rA 1 GaNa^ffM-ri.XS*T'$:^1^xf;J^=^£^ 

tt J: < -f^Mt-l. C i: t'^^mht^h , 
[00 17] A 1 N®. GaN®. T^h'-rG 

aNJl. 7'>'K— rA 1 GaNJiat/S i H— TA 1 G 
aN^COJJ^ti:. ^il-rtLl 0 — SOOnm, 50 — 2 
OOnm. 1 Mm— 5/jtmai^l 0—4 0 nrnT^i-S..! 

[ 0 0 1 8 ] WT, *%B8*ISl2~5fcJ: OPifflfcSiHJ 

[0019] ^wmmAmMw-'^m^^^mi^ 
"mj^^-ymt. s i c^sLh^JM-rbkiiixti^vStt 

;<rxS:^07j<^l?SIM4'T-x-y^y^'L. MS i 
±ICA 1 NiiSrJ^egL. g5t::-?-«?)±t::itffitS: 1 O c mi2l 
±1X1 05^^cml^JlT$:*-r4.GaN«Sr}g^-ri,X 
e^-^^TV^S. SStC. GaN«±t3, T^K-rGa 
N«5-mL, StC^O±fcTy K-7°A 1 GaNJiS- 
JgJjKt. »C-?-<7)±tCS i h'-TA 1 GaN«$:J|^^-r 
•SXgS:#^•C'V^|>. 

[0020] «!*c7):fe-j£T'(i, IS 2 CS^-r i d fc^<0 

Mitigate i 0 H F E T(mmmmzm.t-h ^ . ^ 
ti s i c $ fcsar "& t oT'S) o , aaffl 

[002 1 ] i^%m.zxh^^mm.<nm^ii'^x\t. 

^^Ax^^mz-fh^mt^'fihixh. ^<rmw>fm,±. 

Jg'ft^^Xti^vSttXf X S-#tf*^l?H^4'-C'x -y ^ y 

[ 0 0 2 2 ] HFET#|tS-WSttJ:<tti.^ 

*^<^^ 1 SPgfc LT , ig^bKSXfi^vStt;^'^ ?&-^tf* 
SSHM^'t', StRiSiKl 5OO•CM^T'X■y^>':/-r 
&^tt^J:->T*ffi^cSlo^Sf^**^mL(03), 

(:M-iiJ:-3(c^S (02(7)X./f-yi?'®fflO^) . 03 

wmnmm. (afm) icj;i,^m-c^)'i.. 

[0023] 2|si^HB-C{4. mzWmkX< -thlZlh 



!(4) 003-257998 (P2003-257998A) 



[0 024] I12fc^-rj;at, HFET<r>i^-h^^ 

uriiJKJi. Ai Nm(7)m^i,zm^Lx^it (02+3 

0nin-»160nm)L, -y-^r-f TS^t S i CM 

ICS i C^^TtS. HFETiltttiOSSltt^t;:^®*-' 

[0 0 2 5] ClixtS. ll4tS^-rJ;'5t:, S i 

tTA 1 NJitht3=^-r'JT*^'«^$iX. -e<Oi^mGa 

[0026] hlfi. -rcO^^ U Tli^JiA 1 NSiO 

f l.^i:(ifflliT'^5-&, A 1 N«c7)|gatt(i, Bgft^fr 
!tW=5r< S i CS«i<^aHffi§tcJ:-5-Ct,i^S:Stt 
h t>K ^<r)^mt% 1 SPgc?) S i C^Mt^x «y f-y 

[ 0 0 2 7 ] A 1 NJiJi^-ftcO^SPJi:. G a Nii^(7)^ 

CliOfftB^S/Sf ^y>Cifc»l>il Q c mJSLh 1 x 1 QS 
QcmmT?:*-r-S.©ffitn;GaNB (^J;c{fGaN:M 
g-^GaN:Zn) 5rAl NJi<7)it±t2jgfK-r & . itffi 
tiiGaNiiSrfe^OClt'C'A 1 N«;i.»^,cOdr^ U TcObSA 
^%<^h-}fX%h(nX. 05lC^f iatGaN®* 

[0 028] A 1 \imt^h<r>^^^)TifiK 1 GaN/G 
aN'^-rD^*ffltCi'Mt^<^SC:kTA 1 GaN 
/GaN'^-fDS?-^*W«Oi^-h^A'Urai^{i. Ga 

rma^O, ryH-rGaN®c7)^J,«(:t>J:5*«, 
0!l;c{f lxlO»2cm-2gJg<Offii:^r-S. t)&»L^rj&« 
HFETi: LTa«g$-tir.S/;*b{C{±. ixlO'^c 

[00 29] -e-ClT. »S14J:<HFET#ttS:f#S^ 

*6(7)|g3SPgt LT, ryh'-7°A 1 GaN«C7)±lC:S 
i H-rA 1 GaNMSr^ftS, <lcoc: t lcJ:o-c . I? 

T^*if#/i>irS J: o \.z-t£h . 

[0030] 

\mm\ nT\<zifwm^wmf^mi:mMm.z^ osi 
[003 1] (nsfeCTi ) a, c 3a<7)s i ca«i 

Jg^b'Ic^O. 3%$r-^t^**l?ffl^tf (HC laS» 
3 s c c HziSS 1 s 1 m ) S«iaK 15 0 0 



•CtL, 1 0:}i-ScOJ:y^yj?-Srfi=o^. 
[00321 xy^y^^{i#a«t tWStiJ;!.^*^' 

Khi^o^ztii^tz (113) . Clom. lll(a)tS^-rH 
FETS-f^lgt'e-iOilfttS'iS^fcJ:'!). 02<^*& 

m<rmiL\.z 3tto#tt3&«<os 1 a o , a««s#tttt 

[00 33] |iItJ:3tw3%T;l':<'i^Ar$:^tf**# 

[0034] ^-ftA^mRi/^^miiA'xcomj^wmt bx 

0. l%JjU:5%UlT3i<»iLv\ 0. 
{Sx •>/ ^(7)^*^31 ^/c:46tc*Spra^0x -y f - y^iji 

t S J: 3 tc^ I, ^t,ih h tiibn tL<^ 

v\ mtxo^zmmmi o o orisiT-eJixyf-y^ 

K>lz<<. 18 0 0 -CKLh-Clix ^y f - y 

[00 35] (ll]iS0'J2) iXiCaSfiiGaNSSrifAL 
/c%^fcffALi5:V'»J#-^<0HFETltttS:ifci|tH-S. CI 
ClT'ti, 01 (b)co«JtS-ffl».^TV^-|,. itSJnlGaNM 
i: LTMg H— rGaNS$'fflV^-C»'>'S.*^'Z nSrfflV-iT 

[ 0 0 3 6 ] M gS-U^Z nCO H-r»i: fCtis TV K 
-TG a N jfCOn^^dr-T U TcD^n' y ^ ^Z^'!? y H i: |3]S 
1 X 1 016 c m-31iLhl X 1 019 cm-3 
felTT* S C: i: L 1 x l O i e c m-a *)1l<0« 
GaNJiSr;«SSi:fc-rSii:*^'fflliT-^>S5ta6*ft 
L<^<. X 1 Oi9cni-3J;l5^V>i;GaN<^jg 

LV>F-r*«, 1x1017— 5x1 018 cm-3<7)|^ 

[00 37] Mg K-rGaNJlJrJfA-T'&Cliitiio 
A 1 NJi!()>i^60'sxa^^ffi/v«?)^-Y' UTiOatA 

*W-L. -ecO^a. T>'h'-rGaNJliO>'\'y^^7 
•^yHtO^^W^^^RBiUtJtl XI Oi2cm-2c7)i^- 

<?)i^SrRBfttTV»-&?ti6, A 1 Nmcom^t:^tXt 

^-fb-a-f, :^tt*ia«fC*)l. (05) . 

[0 0 381 (mii&m3)mmn.GaNm<Dmxizx-o 

A 1 GaNii*>^>^•^''JT5:«»&-r■&^e^®*^^)-5. c:<^) 
TVK-7"A 1 GaNJl(7)±(CS i Y—TA 1 

e J: < j^- U r jg)g$:»MBir§= J: o tc^rS . 
[00 39 ] 05t3A 1 GaN:S ifliOS iiRKSr^ 



!(5) 003-257998 (P2003-257998A) 



(7)1. 5 mizitm LX ) #I|JJK*>'±# L . S i mssr^ 

^zbtzx-^x. i^-h-^Turjesixio»3cm-2 

l,Zi5\^Xmbm2 0 0 0 c mVV s tfin^tl^X 0 IZ 

[0040] {mmm4 )mi < a > ~ ( c > 



S*^^^ 1 fci ti^h . L-Catt^-fflV^, A 1 N 

t004 1 ] 
[«1 ] 















(CB'/VS) 


(^) 


As-receiTed 


S. 6ilO" 


SCO 


30 


+aci i»f>r 


2.8x10'* 


BOO 


100 




1.0x10" 


180 


5 


4Aieair:Si ■ 


1.0x10" 


2000 


ISO 



[ 0 0 4 2 ] ^ 1 . mXU^i as-receiv 
e d)(DmS.liZit^. +A 1 GaN : S i SfO^^^fi) 

A 1 GaN:S iSSrf¥AL^V^:^^tC{i. as-r 
e c e i dX'Oi>m<^r>X\>^li}K :itl\tii^-h 

L^r*«^>^^H<7)p°q«i: LXli. as-received 

[0043] 

^ i t isb^bI* • mmwiRfttat/watttcfl^i^ h f 
[iaM<7)ffi*^i5iBj] 

[01 ] *jlS6fi?yiOHFETSrS^-na-C«>l., 

[02] HFET![ff4<^)«««cfiFl4t^Jfe<5IJlc7)Jg*Sr 



[03] X yf-y^mrt^S i C^ffiOAFMfilSrS^f 

[04] txy'^^mco^^^-f0T'S>-&, 
[05] «ffitn;GaN«i7)»!)* (IH)feC?IJ2 ) RX/A 1 G 
a N : S i Jic7)S&a ( HSfi^J 2 &t>' 3 ) ST'^i 

[If-f-oiKBJ] 

1 SiCSfiR 

2 A 1 Nm 

3 GaNrun/l 

4 A 1 GaN: u 

5 SfiSlGaNS 

6 AlGaN:SiJi 



[112] 



[04] 



1000 




y-h+ty7ig^(cfn-') 



10 



14 



AlQaN 
QaN 



AIN 



SiCJtft 



!(6) 003-257998 (P2003-257998A) 



imi] ms] 




B AlQaNSi 
4 AIQaN:uii 



3 G«N:un 



a GaNMe 
2 AIN 



1 SiC£tS 



!(7) 003-257998 (P2003-257998A) 





(72)%Bj* mm 



F^-M^) 5F004 AA07 DA23 DA24 DA29 DB19 
5F045 AB09 AB14 AB17 AF02 BB03 

BB16 HA03 
5F102 GBOl GCOl GDOl GJ02 GK04 

GL04 GM04 CMOS HC15 



